Introduction
Since 1945, the death rate in Korea has kept on dec1ining steadily thanks to improvement in medical services and in public health in gUleral, while the annual birth rate registered an nprecedented 3 percent in 1960, a result of the postKorean War baby boom , so the Korean government intorduced a national fllmily planning program in 1961 as part of its Five-Year Economic Development Plan starting from 1962. This measure had to be taken as the government was aware that without a proper population control policy, it would not achieve rapid economic development within a short period.
Due to the successful implementation of population control and economic development policies, Korea could realize an 8 % annual economic growth rate and a drastic decline in fertility. In fact, it took Korea only 20 to 30 years to complete its demographic transition, while in developed countries it took more than 100 years to complete it. During the 30-year period starting in 1960, the Korean total fertility rate(TFR) dropped from 6.0 to 1.6, the birth rate from 42.1 to 15.6, and as a result, the population increase rate decreased during the period from 3 % to within the one-percent levelY Providing the present low fertility rate continues in effect, Korea's population is expected to stop growing in the year 2021. This low fertility level is, however, likely to generate a number of problems, including a rapid increase in the elderly population and a shortage of the labor required to restructure and expand industries. It is, therefore, time for Korea to launch a comprehensive scheme to overha비 its existing population policies to meet the need of a society with a low fertility rate.
This analysis is designed to find the structural and causal factors that contributed to the fall in fertility over the last 30 years and thus to provide a direction in which the nation's future family planning and population control policies should be geared.
II. Data and Methodology
The primary data for the analysis are the census data of the National Statistical Office(NSO) and the national survey data of the Korea Institute for Health and Social Mfairs(KIHASA) for the 1960 to 1970 and 1980 to 1990 periods. The two methods of analysis are the standardization approach developed by the United Nations to examine the structural factors of fertility decline, and the Bongaarts model specifically designed to measure the effects of the proximate variables in fertility decline. It would have been possible to use the decomposition method of E.M. Kitagawa for analysis of the structural factors, but the standardization approach was made use of in an effort to compare the resu1ts with those of the standardization approach conduted by Kenji Hayashi in his analysis of the Japanese dataY III. Analysis ßased on the
Standardization is a statistical technique often used in comparing two populations with differing age-sex structures; for example, in comparing the crude birth rate(CBR), or general fertility rate(GFR) of the two populations over two or more separate points in time with the following four components : 1) proportion of women of reproductive age in the total population, 2) age structure of women of reproductive age, 3) proportion of married among women of reproductive age and 4) age-specific marital fertility.
The amount of the contributions of each of the four components to the variations in the CBR or in the GFR over a set period can be calculated using the standardization approach. Fertility, New York, 1979. what the contribution of each specific component makes to the total variations in the crude birth or in the general fertility rates, one controls for all other components, except for the one component under consideration, and the same operation is repeated for the other components successively to meaSUíe the total effect the components have on the total variation. The standardization approach is considered to be an effective means for evaluating the impact of a population's structural change on fertility change, but it is deficient in that it proves to be an inappropriate means for evaluating family planning and population control program performance per se. The following are the usual equations used in the standardization approach : Table 1 , in the first four rows, the individual component's contributions to the CBR an the GFR are specified, and in the fifth row, the joint effect of GFR and W / P is given, while t, and t2 indicate the two different points in time, and i the ith age category.
There are usual equations used in the standardization approach for adjusting resu1ts of decomposition into components of changes in CBR and GFR by calculating the joint effects of age struc- 
2. Data The standardization approach used NSO census data and the KIHASA National Fertility Survey data. The data in Tables 3 and 5 provide changes in the proportion of women age 15 to 49 years to the total population, age structure, marital status, and marital fertility between the 1960 and 1970 and the 1980 to 1990 period.
Results of analysis
In Table 2 , over the 1960 to 1970 period, the CBR dec1ined by 24.8 % from 41.65 to 31.31, and the GFR by 25.88 % from 181.3 to 134.4, while the proportion of female population aged 15 to 49 years to the total population registered a 1.4 % increase from23 % to 23.3 % during the corresponding period.
In Table 3 , over the 1960 to 1970 period, the female population age 20 to 24 years decreased by 1.8 percentage points, and the female population age 25-29 dec1ined by 1.6 percentage points. In general, the proportion of married females decreased for those under 30 years of age, and increased for those over 30 years of age. In particular, for those women in the 20 to 24 age category, the proportion of those married decreased by 13.4 percentage points, perhaps due to the increase in age at first marriage. As for changes in the marital fertility rate, a drastic decrease was observed for those aged over 30 years, while for those aged 30 to 34 years, marital fertility decreased by 75, and for those 35 to 39 years old, and for those 40 to 44 years old, the marital fertility rate dec1i-ned by 110 and 64, respectively.
In Table 4 , there was a 10.3 % dec1ine in the CBR for the 1960 to 1970 period. The proportion of women aged 15 to 49 years increased by 5.6 % , while the age structure showed a decrease of 10.4 %, and the marital status and marital fertility registered a 31.4 % decrease and a 58.8 % decrease, respectively. The joint effect of GFR * W / P also Table 5 , over the 1980 to 1990 period, the population in the 15 to 19 and 20 to 24 age categories decreased by 2.9 percentage points, while those in the 25 to 29, 30 to 34, and 35 to 39 age categories increased by 1.7 percentage points, 4.1 percentage points, and 1.0 percentage point, respectively. The proportion of married decreased for those age less than 40 years, and to be specific, the proportion of married for those in the 20 to 24 and 25 to 29 age categories decreased by 14.6 percentage points and 7.3 percentage points, respectively, another indication of the rise in age at marriage. The marital fertility rate, excluding the young 15 to 19 age group, decreased by a 152 for those in the 20 to 24 age category, and by 58 and 49 for those in the 25 to 29 and for the 30 to 34 age groups.
In Table 6 , as opposed to the continuing decline in the CBR for the 1980 to 1990 period, the proportion of women aged 15 -49 years to the total population increased by 19.1 % over a corresponding period, and the age structure increased by 12.0 %. The proportion of those married decreased by 59.72 % and the marital fertility by 90.
16 %, while the joint effect of GFR * W / P decreased by 7.99%. That is, the changes in age structure and the proportion of women aged 15 to 49 years to the total population both had a negative effect on the CBR decline, the decrease in the proportion married and in the marital fertility rate in particular. The drastic dec1ine in the marital fertility rate contributed greatly to the fertility dec1ine. The above phenomenon stands in contrast to that during the 1960 to 1970 period as shown in Table 4 . In Table 4 , all three components, namely, the age structure, the marital status, and the marital fertility, all have a positive effect on the fertility dec1ine, but as shown in Table 6 , during the 1980 to 1990 period, the contraceptive pratice rate increased greatly compared to the intial 1960 to 1970 period, and the age at marriage steadily increased, but the female population in the 15 to 49 range began to increase as those born during the post-Korean War baby boom period entered their reproductive period. A similar situation also obtains in the case of the dec1ine as seen in Table  6 . As the total change explained for the CBR and for the GFR recorded 126.7% and 115.7% , respectivelyCsee Table 6 ) , in Table 7 , an adjustment ,has been made to scale down the percentage change to the 100 percent level by using the equation model for adjustment as explained earlier.
The adjusted values indicate that no statistical change is obseπed for the age structure effect, but the proportion of the married decreased from the unadjusted 50.1 % to 39.7 %, and marital fertility fr9m 75.7% to 65.6 %. The joint effect of the proportion married and the marital fertility rate stood at -5.90, that of the age structure and the marital fertility rate at -1.66, and that of the age structure and the marital fertility rate at + 1.43. Data, 1950 -60 and 1975-85 4 ) Though the periods under analysis for Korea and Japan differ somewhat the comparison of the Korean data with those of Japan does provide an interesting contrast. In the case of Japan, for a 38. 79 % dec1ine of the CBR from 28.08 in 1950 to 17. 19 in 1960, there was a 84.07 % dec1ine in the marital fertility rate and' a 21.59 % dec1ine in the proportion of women aged 15 to 49 years to the total population and the distribution of age structure increased by 14.6 % and 3.2 %, repectively. A 59.06 % dec1ine in the proportion married, a 58.4 % dec1ine in the age structure, and a 21.8 % decline in the proportion of women aged 15 to 49 years to the total population contributed at the same time to a 30.81 % dec1ine in the CBR from 17.09 in 1975 to 11.83 in 1985. On the other hand, over the same period, the marrital fertility rate increased by 28.55 % .
Comparison with Japanese
The joint factors accounting for the fal1 in the CBR in Japan for the 1950 to 1960 periods were a high contraceptive practice rate and a rise in age at marriage. That is, the proportion of married and the marital fertility rate contributed to the dec1ine in CBR in Korea starting in 1960, but the two components were already at work for the 19 50 to 60 period in the case of Japan.
The three main contributing factors were the fal1 in CBR for Japan in the 1975 to 1985 period, the proportion married, the age structure, and the proportion of women 15 to 49 years old to the total population, with the marital fertility rate working a negative influence on the decrease in CBR. That is during the period, Japanese women married late, but child bearing within marriage was very much in evidence. John Bongaarts points out the fol1owing seven proximate determinants of fertility level : 1) proportion of married females, 2) contraceptive use and effectiveness, 3) prevalence of induced abortion, 4) duration of postpartum infecundability, 5) fecundabulity, 6) spontaneous intrauterine mortality, and 7) prevalence of permanent sterility. Of the above seven components, Bongaarts focuses on the more important four principal proximate determinants, those more important than the other three in terms of their sensitivity to fertility change and their variability. The four are : 1) proportion of married females, 2) contraceptive use and effectiveness, 3) prevalence of induced abortion, and 4) duration of postpartum infecundability. Bongaarts says that the four principal proximate variables can explain as much as over 96 % of the changes in the fertility level. The following equations summarize the basic structure of the Bongaarts model. .15 months to 4.75 months, which indicates that the effect of breastfeeding dec1ine on fertility has been minimal. In Korea, for the 1960 to 1990 period, the two major contributing factors to fertility dec1ine were the index of marriage and the index of contraception. The duration of postpartum infecundability had gone down yearly from 1960, and the index has had a negative influence on fertility dec1ine since then. The induced abortion rate among married women aged 15 to 44 increased yearly in the 1960s and '1970s, and it slowed down in the latter part of the 1980s. In spite of the high contraceptive practice rate of 79.4 percent as of 1991, the induced abortion rate was still high. According to the 1991 survey data, there were 0.68 abortions per birth, that is, about 32 % of total births for the year were accounted for by induced abortions.
)
Bongaarts, in his model, set the value of the total fecundity rate(TF) at 15.3, whereas Sun-Ung Kim set the value at 16.2, both of which were made use of in the present analysis. ll ) The rates of discontinuation of temporaη contraceptive methods in Koyea aae rather high, despite a high contraceptive ptactice rate, so it has been decided to readjust the efficiency coefficients of IUD, oral pill, condom, and other methods down to 0.54, O. 28, and 0.25, respectively. The readjusted results came up with a TFR of 3.1 for 1980 and 1.4 for 1990, a rough approximation to the actual TFR values of 2.7 for 1980 and 1.6 for 1990. Data, 1950 -60 and 1975-85 12 ) In Japan, fertility dec1ine for both the 1950 to 1960 and 1975 to 1985 periods was influenced to a great extent by changes in the proportion of married females, but the index of postpartum infecundability had a negative influence on the fertility dec1ine for both periods. The contraceptive practice rate had an influence on the fertility decline during the 1950 to 1960 period, but not for the 1975 to 1985 period.
Comparison with Japanese
In Korea, for both the 1960 to 1970 and 1980 to 1990 period, the index of marriage and the index of contraception had a strong influence on the ferti1ity dec1ine, but in Japan, the two factors had an effect on fertility dec1ine during the 1950 to 1960 period, but for the 1975 to 1985 period, only the index of marriage influenced the fertility decline. The index of marriage in 1990 stood at 0.53 in Korea, in contrast to 0.29 in 1985 for Japan. The index of postpartum infecundabi1ity stood at 0.86 in 1990 for Korea, in contrast to 0.93 9) Kong, S.K., et al., 1991 National Fertility and Family Health Surνey Report, KIHASA, 1992. 10 Unfortunate1y, there are no national data on the duration of postpartum infecundability for the study periods of 1960 to 1970 and 1980 to 1990 , and the data on breast-feeding duration to estimate the duration of postpartum infecundability were collected for the first time in the 1985 Fertility and Family Health Survey in which the lactation duration stood at 12 months. 6 ) In his 1973 suπey， Kil-Won Kang showed that the lactation duration stood at 17 months, and the 1974 World Fertility Survey revealed that the lactation duration in Korea was 17 months. It has been reported that in the case of ]apan, the coefficient of the duration of postpartum infecundability was estimated from the value of the total fertility rate, rather than vice versa, but in the case of Korea, the TFR value estimated on the basis of the Bongaarts model does not come c10se to the actual TFR level, and it appears therefore, necessary to adjust the coefficient in the original model.
Results of data analysis
The results of the data analysed with the help of the Bongaarts model are in Table 8 . The TFR dec1ined from 6.0 in 1960 to 4.7 in 1970, and further down to 2.7 in 1980, and to 1.6 in 1990. The index of marriageCCm) dec1ine from 0.82 in 1960 to 0.78 in 1970, and again to 0.61 in 1980 and to 0.53 in 1990 , which appears to be a major contributing factor to the rapid fall in fertility. The index of contraceptionCCc) dec1ined from 0.97 in 1960 to 0.22 in 1990, and the contraceptive practice rate increased from 4 % in 1960 to 20.1 % in 6) Kim fall in the marital fertility rate, primarily due to the government's family planning programs starting in 1962. The changes in the female age structure, in the proportion of married women, and in marital fertility were among the principal factors that contributed to the decline in the CBR and in the GFR. On the other hand, for the 1980 to 1990 period, the changes in the female age structure had a negative influence on the fertility decline, probably due to the increase in the female population that resulted from the baby boom in the late 1950s. Throughout the 1960 to 70 and the 1980 to 90 periods, the fall in the CBR and the GFR was influenced, to a large extent, by the decline in marital fertility which, in turn, was triggered by the government's family palnning programs initiated in 1962 as part of the national population control policy.
The results obtained by applying the Bongaarts model to Korean data show that the fertility decline in the past 30 years was largely atìributable to the decrease in the index of marriage and in the index of contraception, but the influence of induced abortion on the fertility decline has been decreasing in recent years, and the increase rate of induced abortion in Korea is on the decrease. The three principal factors believed to have exercised a strong influence on the fertility decline in 218-Korea are the rise in the age at marriage, the increase in induced abortion, and the increase in contraceptJve use.
The 1991 National Fertility and Family Health Survey reveals that Korea's TFR has been hovering around the 1.6 level since 1987, far below the replacement level, and that the contraceptive practice rate for those women in the 15 to 44 age category stood at 79 % as of 1991. It appears therefore that, in the present circumstances, we cannot expect either the CBR or the marital fertility rate to dec1ine further. In addition, if the low-level fertility in developed countries provides any example, it is likely that Korea wi1l sooner or later have to confront the socio-economic problems resulting from a negative population growth rate.
Despite the fact that Korea has a high contraceptive practice rate, it sti11 has a high induced abortion rate. This indicates that the future family planning program should focus, not on the quantitative side of population, inc1uding the lowering of the fertility level, but on improvement of population quality, i.e, the prevention of induced abortions. The proportion of women breastfeeding is on the dec1ine, and indications are that this proportion is likely to decrease further as ever greater numbers of women seek employment outside the home. It is about time that specific measures are taken to encourage mothers to breastfeed their children, not to lower the fertility level, but to improve maternal and child health(MCH). Future family planning programs, in this repect, should be integrated with the public health and, in particular, with MCH care programs. 
